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Salmon Escapements above Rock Island Dam,

1954-60

by

Robert R. French and Roy J. Wahle

ABSTRACT

This paper summarizes (1) 7 years' data, 1954-60, on the size and timing of
salmon and steelhead runs passing Rocky Reach damsite on the Columbia River
above Rock Island Dam and (2) the distribution and abundance of salmon in tributary
spawning streams. The majority of spring chinook salmon passing Rock Island
continue past Rocky Reach and the Wells damsite to spawn in the Methow River
system. Most summer chinook salnnon spawn in the Wenatchee River. Sockeye
salmon spawn primarily in the Okanogan River in Canada and in the White River in
the Wenatchee River system. Length frequency measurements of spawned chinook
salmon show that main size groups of probably many age groups are usually present
in all tributaries each year. Few unspawned female chinook salmon were observed
on the spawning grounds; egg retention was remarkably low among spawned chinook
salmon.

INTRODUCTION

Salmon spawning streams between Rock
Island and Chief Joseph Dams (located on
the Columbia River at river miles 453 and
546, respectively) were surveyed by Bureau
of Commercial Fisheries personnel from 1954
through 1960. A major and continuing interest
of the surveys was the relative abundance
of salmon in the various tributary streams,
the spawning times, and specific spawning
areas. Results of some of the studies have
been published: French and Wahle (1959) re-
ported on the salmon runs in the Wenatchee
River system for 1955-57 and (1960) on
salmon escapements passing the Rocky Reach
damsite in 1956-57.

Interest in the abundance and distribution
of these upriver runs of salmon continues
because new hydroelectric projects are planned
or under construction. In addition to Wells
Dam, now being constructed on the Columbia
River above Rocky Reach, hydroelectric proj-
ects are proposed for the Wenatchee River
system, and modifications are planned at

existing irrigation dams on the Methow River
and at Enloe Dam on the Similkanneen River.
All projects require provisions for passing
anadromous fish populations. Knowledge of
sizes, tinne of passage, and spawning areas

Note.—Robert R. French and Roy J. Wahle, FUhery
BlologlBtB (Research), Bureau of Commercial Fisheries
Biological Laboratory, Seattle, Wash.

of these populations are important for planning
project features and operations.

The purpose of this report is to summarize
the distribution and abundance of salmon in
tributaries above Rock Island Dam for the
7 years, 1954-60, thus providing a record
of salmon escapements. Anadromous fish in-
vestigated were chinook salmon (Oncorhynchus
tshawytscha ), sockeye salmon (O. nerka) ,

silver salmon, (O^. kisutch) , and steelhead
( Salnno gairdneri) .

SIZE AND TIME OF PASSAGE OF RUNS
AT ROCKY REACH

In these investigations we have used the
salmon counts at Rock Island Dam and spawn-
ing survey counts as the basic data for deter-
mining the time of passage and estimating the
size of escapements passing RockyReachdam-
site (fig. 1). At the time of these studies,
the date of passage of runs at Rock Island
Dam, 21 miles downstream from Rocky Reach,
was regarded as an approximation of the date
the runs would pass Rocky Reach. Subsequent
comparisons show a 2- to 3-day travel time
for all species from Rock Island Dam to
Rocky Reach Dam.^

Rocky Reach Dam was completed in 1961.
^ Richard L. Major and James L. Mlghell. A study to

measure delay to upstream migrating aalmonlds at Rocky
Reach Dam. Bureau of Commercial Fisheries Biological

Laboratory, Seattle, Wash. [Manuscript.]





The size of the chinook salmon escapements
passing Rocky Reach dannsite was estimated
by applying to the Rock Island Dam count the

ratio of spawners observed in spawning streams
above and below Rocky Reach. First, totals

of peak Chinook counts for the Wenatchee
River system and the river systems above
Rocky Reach were compiled, and a ratio

calculated of the number of spawners found
in the two areas. Then this ratio was applied
to the escapements counted at Rock Island

Dam to obtain an estimate of the numbers
of fish passing Rocky Reach.

To estimate the number of sockeye salmon
passing Rocky Reach damsite, we subtracted
the number of sockeye passing Tumwater Dam
on the Wenatchee River from the Rock Island

counts. This procedure was adopted in prefer-
ence to using stream surveys for obtaining

the ratios of sockeye salmon in the areas
above and below Rocky Reach.

Chinook Salmon

Chinook salmon runs passing Rock Island

Dam show a multimodal distribution according
to the time of arrival (fig. 2). These modes
are generally associated with the arrival of

different seasonal groups (called races) of

Chinook salmon. At Bonneville Dam (the lower-
most dam on the Columbia River) three races
are identified by their time of migration--
springs, summers, and falls. At Rock Island

Dam, Fish and Hanavan (1948) in reporting

on the bimodal distribution of the arrival

of chinook salmon over the years, separated
the spring and summer races on July 9; they

did not connment on the existence of a fall

run. Meekin (1963) and Pacific Northwest
Power Company (1959) identified fall runs
at Rock Island. Tagging studies (French and
Wahle, 1960) have established that two and
possibly the three races at Rock Island pass
the dam at different times and that they are
separated on the spawning grounds (spring
chinook in smaller more rennote tributaries,

summer chinook in lower main tributaries,

and probably fall chinook in the main Columbia
River). From aerial surveys we found most
spawning in the Columbia River occurred
above Rocky Reach damsite, near the con-
fluence of the Okanogan River.

The exact time of separation of the three
races varies from year to year. For the

purpose of estimating the abundance of the

various races at Rock Island, we have desig-
nated spring chinook salmon as those arriving
by June 18 to July 9 (the exact date depend-
ing on the time of division between modes),
sumnner chinook salmon fronn the end of the

spring run to the week ending August 27,

and fall chinook salmon after August 27.

7 14 21 28 4 II 18 25 2 9 16 23 30 6 13 20 27 3 10 17 24 I 8 IS 22
Mor Jun« July Auoutl S«pt«nb*f October

Figure 2.—Weekly chinook salmon counts at Rock Island

Dam, 1954-60.

Fall chinook salmon apparently were much
more abundant in 1960 than in the previous
6 years (fig. 2). This was surprising in view
of the generally decreased escapement of this

race in other areas. The effects of the new
pool formed behind Priest Rapids Dam (lo-

cated about 56 miles below Rock Island) may
have displaced some fall chinook formerly
spawning there and caused them to move up-
stream to spawn.
More spring chinook salmon (61 to 78 per-

cent of the total passing Rock Island) were
calculated to pass to tributaries above Rocky
Reach than to the Wenatchee River (table 1),

and conversely, more summer chinook salmon
were found in the Wenatchee River than in
tributaries above Rocky Reach.



Table 1.—Spring and summer chincok salmon counted during stream surveys
and at Rock Island Dam, 1954-60

Race and area

Number of fish''-

1954-^ 1955 1956-" 1957 1958 1959 1960

SPRING CHINOOK SALMON

Counts above Roclsy Reach Dam.

Counts below Rocky Reach Dam
(Wenatchee River system) . .

.

Total survey count

Percentage above Rocky Reach Dam.

Counts at Rock Island Dam
Estimated number passing Ptocky

Reach ( rounded)

SUMMER CHINOOK SALMON

Counts above Rocky Reach Dam.

Counts below Rocky Reach Dam
(Wenatchee River system) . .

.

Counts at Rock Island Dam
Estimated number passing Rocky
Reach ( rounded)

1,328

693

2,021

65.7

13,742

9,028

Total survey count

Percentage above Ptocky Reach Dam. . .

.

16,985

1,019

400

1,419

71.8

3,944

2,832

129

2,095

2,224

5.8

21,714

1,259

1,170

334

1,504

77.8

539

2,147

2,686

20.1

3,097

1,659

4,743

65.3

16,631

10,900

1,807

7,409

9,216

19.6

29,914

5,900

1,503

636

2,139

70.3

7,334

5,200

1,582

1,950

3,532

44.8

21,610

9,700

2,156

646

2,802

77.0

7,528

5,800

737

1,607

2,344

31.4

13,130

4,100

1,573

1,019

2,592

60,7

7,774

4,700

838

1,683

2,521

33.2

12,293

4,100

•" The spawning counts include estimates for the Okanogan, Similkameen, and Entiat flivers when
only redds were counted during aerial surveys. Estimates are based on 3.6 fish per redd.

^ Summer Chinook salmon survey counts were not obtained in 1954.
^ Overlap of runs precluded separation of spring and summer Chinook salmon at Rock Island Dam

and separate counts of the two races were not obtained.

Table 2.—Sockeye salmon counted at Rock Island and Tumwater Dams, and estimates of fish

passing Rocky Reach, 1954-60

Area

Sockeye salmon counts

1954 1955 1956 1957 1958 1959 1960

Rock Island Dam
Tumwater Dam (Wenatchee River system) •*•..

Percentage attributed above Rocky
Reach

Estimated number passing Rocky Reach
( rovmded)

91,234
26,150

71.3

65,100

155,055
51,820

66.6

103,200

92,443
25,518

72.4

67,000

71,261
28,231

60.4

43,000

98,695
34,000

65.6

64,700

72,351
13,005

82.0

59,000

60,341
30,900

48.8

29,000

^ No Tumwater Dam counts in 1958 and 1960. Estimates are based on White and Little Wenatchee
River weir counts and spawning surveys.



Sockeye Salmon

Counts of sockeye salmon at Rock Island
during the period of study varied from approxi-
mately 71,000 to 155,000 fish (fig. 3). The
timing of the runs was relatively constant
with the exception of 1959 when the run was
later. We suspect that the temporary fish

passage facilities in use at the time at Priest
Rapids Dam, then under construction 56 miles
below Rock Island Dam, caused a delay be-
cause the runs passed Bonneville and McNary
Danns (located downstreann from Rock Island)

at their usual times.
Estimates of sockeye salmon passing Rocky

Reach damsite for the period 1954 through
1960 are given in table 2. The year 1960 was
the only one for which less than 50 percent
of the run was attributed to areas above
Rocky Reach dannsite.

Steelhead

The count of 6,226 steelhead in 1960 was
the highest recorded at Rock Island Dam
(fig. 4). From 1954-60 the counts varied
from 1,540 to 6,226 steelhead. The counts
are of fish passing fronn May to October
only. Periodic counts made during winter
have included nnigrating steelhead, but no
abundance estimates have been made.

The spring and fall seasonal steelhead
counts are of fish destined to spawn in 2

calendar years. The steelhead spawning popu-
lation in any one spring is composed of fish
that passed Rock Island that spring and the
preceding winter and fall. Thus the counts
given in figure 4 represent two different
groups of spawners, the spring group spawn-
ing that same spring and in early summer and
the fall group spawning the following spring.
By rearranging the counts so as to represent
totals for a single year's spawning stock, we
have arrived at the following number of
spawners:

Year Nunnber of steelhead

1954-55 4.988
1955-56 3,118
1956-57 1,509
1957-58 4,097
1958-59 3,813
1959-60 4,567
1960-61 4,428

Stocks for the different years were arbitrarily
separated on July 2; the counting period is

from May 1 to October 1

.

No estimates were nnade of the number of

steelhead attributed to areas above Rocky
Reach. Sport fishery catches of this species
above Rocky Reach are evidence that they

3 20 27 3 K) 17 24 I

August September

Figure 3.—Weekly sockeye salmon counts at Rock Island

Dam, 1954-60.

are found in the area. Because of high runoff
and turbid waters during the spring (May and
June) we were unable to determine the spawn-
ing areas and nnake estimates of spawners
within tributaries.

Silver Salmon

Seasonal counts of silver salmon at Rock
Island for the 7 years are not comparable,
because of different termination dates in
counting (table 3).

No attempts were made to determine
the distribution or abundance of this species
above Rock Island Dam.



Table 3.—Silver salmon counted at Rock
Island Dam, 1954-60

7 14 21 28 4 II IB 25 2 9 16 23 30 6 13 20 2? 3 10 17 24 I 8 15 22
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Figure 4.—Weekly steelhead counts at Rock Island Dam,
1954-60.

DISTRIBUTION AND COMPARATIVE
ABUNDANCE OF SPAWNERS IN

TRIBUTARIES

Spawning streams were surveyed by the

same personnel using comparable methods
each year. The various streams were surveyed
by either walking or floating downstream in a

boat. On surveys the numbers of live and dead
salmon and number of redds were counted,
dead chinook salmon nneasured for length,

and females examined for spawning condition.
In 1960 the numbers of eggs retained in the

body were determined for all dead female
Chinook salmon retrieved. In some instances
streams were surveyed from an airplane
and redds counted.



Table "4.— Spawning ground peak counts of spring and summer chinook salmon in tributaries
above Rocky Reach Dam, 195^-60

[nc=no count]

Race and stream sections



Table ^.--Spawning ground peak counts of spring and summer chlnook saljnon In tributaries above Rocl^
Reach Dam, 1954-60—Continued

[nc=no count]

Race and stream sections
Year

1954 1955 1956 1957 1958 1959 1960

Period of

peak of
spawning

Okanogan River:

Oroville to Tonasket
Tonasket to Riverside
Riverside to Qnak Bridge
Qmak Bridge to Mallot
Mallot to Jtonse

Jfonse to Columbia River

Total

Numbers of fish estimated' . .

.

Summer chinook salmon totals.

1

13

2

21

17

5

24
5

2

3

43
7

35

6

3

21
1

20
5

16

1

S

4

10/15-10/25
10/15-10/25
10/15-10/25
10/15-10/25
10/15-10/25
10/15-10/25
10/15-10/25

37 53 94 50 29

191 338 180 104

539 1,807 1,582 737 838

^ Survey occurred after peak spawning.
^ Partial area count.
' Counts were probably of a mixture of spring and summer chinook as surveys occurred between spawning peak period

of the two races.
' Survey occurred prior to peak of spawning.
' Estimated number of fish based on 3.6 fish per redd.

Stream and the relative importance of the

various streams.
The Chewack River and the upper Methow

River are the most important spring chinook
salmon streams above Rocky Reach Dam,
In the Wenatchee River system most spring

chinook spawners are found in Chiwawa River
and Nason Creek with peak abundance vary-
ing between the two streams in different

years. The spring chinook salmon survey
counts in the Entiat River in 1960 were
the highest of the 6 years of stream surveys.
This occurred in a year when generally fewer
spawners were counted in all the other streams.
Summer chinook salmon spawn mainly in

the Methow and Wenatchee Rivers; the latter

is by far the more important.
The chronology of peak spawning periods

for chinook salmon in the upper Columbia
River system appeared to be associated with

stream temperatures. Spring chinook salmon
spawned earliest, mostly in August, when
water temperatures in the spawning areas
ranged from 48° to 55° F, Within a stream,
spring chinook salmon in the upper sec-
tions were found to spawn earlier than spring
chinooks in the lower sections. Nason Creek
(table 5) is a good example. Here, at the

time spring chinook salmon were spawning
in the upper sections in water temperatures
of around 50°-55° F. , those in the lower
sections were congregated in pools where
water temperatures were around 60 F. Later,
as the water temperature in the lower sec-

tions dropped to the range of 50°- 55°, these
fish moved onto the spawning riffles. Sum-
mer chinook salmon spawned later in the

season (October) when water temperatures
in these spawning areas had fallen to 50°-

55° F.
Length frequency .- -Lengths (mideye to end

of hypural plate) of dead spawned fish were
taken to determine if age classes could be
differentiated by modal groups (tables 6 and 7).

Ages could not be read from scales because
of scale absorption on the spawned fish. Al-
though modal groups are evident, more so

among spring than summers, there is too

much overlap of lengths to distinguish age
classes without corroborating evidence, ex-
cept possibly for jack chinook salmon. Jack
chinook salmon are precocious males, re-
turning from the ocean in the year following
their seaward migration, with lengths (mid-
eye-hypural plate) ranging from approxi-
mately 300 mm. to 450 mm, for spring
chinook salmon and from approximately 280
mm. to 400 mm. for summer chinook
salmon.
Although these data do not show dif-

ferentiation of all age groups, they illus-

trate that main size groups, consisting

of probably several age groups, are usually

present in all tributaries each year. One
exception was found in the Chewack
River for 1957 where large chinook
salmon of both sexes were notice-

ably absent, Sumnner chinook salmon



1

3 miles

(widths exaggerated)

o Spring Chinook

• Summer Chinook redds

Stormy Creek

Entlat Notionol \ \Electrlcal Weir
Fish Hotchery

Figure 5.—Areas of spawning in the Entiat River.

show a substantially greater size range than
the spring chinook.

Spawning condition and egg retention. --

De"ad chinook female salmon were examined
during 1957-60 surveys to determine if they
had spawned (table 8). The average figure

of 1.7 percent unspawned females was com-

parable to the average of 3 percent found
for fall chinook salmon in the Snake
River.-'

^ Monte Richards. Snake River fall Chinook spawning

ground survey, 1958. State of Idaho Department of Game,

13 p. [Typewritten.]



Figure 6.—Areas of spawning in the Methow River system.
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Figure 8.—Areas of spawning In the Wenatchee River system.
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Table 5.—Spawning ground peak counts of spring and summer chinook salmon in the

Wenatchee River system, 195'^-bO

[nc= no count, nv = no visibility ]



Table 6.— Length frequency distribution of spring Chinook salmon from spawning streams above Rock Island
Dam, 1957-60. Mideye to hypural plate measurements, in 10-mm. groupings

Female



Table 6. --Length frequency distribution of spring cMnook salmon from spawning streamB above Rook Island
Dam, 1957-60. Mideye to hypural plate meaeuremente, in lO-mm. groupings --Continued

Male—Continued



Table 7.— length frequency distribution of summer chlnook saloon from spawning streams above Rook Island
Dam, 1957-60. Mideye to hypural plate measurements, in 10-m. groupings

Length



Table 8. — Unspawned female spring and summer
Chinook salmon in streams above Rock Island
Dam, 1957-60

Year



unspawned. Egg retention was remarkably-

low among spawned female chinook salmon;

most females examined in 1960 had com-
pletely spawned.

Sockeye salmon spawn primarily upriver

from the town of Oliver, British Columbia,

in the Okanogan River and in the White

River in the Wenatchee River system.
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